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ABSTRACT

A tensioner, an engine fitted with such a tensioner, and a
method of mounting such a tensioner. The linear tensioner
having both a first end fixed to an engine without any degree
of freedom, typically via a fixing endpiece having two
parallel fixing openings, and also a second end opposite to
the first end, and adapted for bearing against the belt,
typically being constituted by a skid, a pulley, or preferably,
a wheel. The first end and the second end are connected
together by a resilient body, typically a coil spring, advan-
tageously associated with a damper, typically hydraulic
and/or elastomer, and also possibly adapted for guiding the
two ends of the tensioner 1n relative translation. The present
invention applies mainly to the automobile industry.

17 Claims, 3 Drawing Sheets
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BELT TENSIONER AN ENGINE INCLUDING
SUCH A TENSIONER AND A METHOD OF
MOUNTING SUCH A TENSIONER

The present invention relates to a tensioner, to an engine
fitted with such a tensioner, and to a method of mounting
such a tensioner.

BACKGROUND OF THE INVENTION

Internal combustion engines generally have transmission
belts which are tensioned by tensioners comprising a plate
mounted to rotate about an axis secured to the engine.
Although such tensioners generally give satisfaction, they
are bulky and expensive.

OBJECTS AND SUMMARY OF THE
INVENTION

Consequently, an object of the present nvention 1s to
provide a tensioner that 1s compact, 1.€. a tensioner that
occupies a limited amount of space in the engine compart-
ment and that occupies a small storage volume prior to being
mounted.

Another object of the present immvention 1s to provide a
tensioner that 1s particularly reliable.

Another object of the present mnvention 1s to provide a
tensioner that 1s easy to mount 1n the engine compartment.

Another object of the present invention 1s to provide such
a tensioner at low cost.

These objects are achieved by a linear tensioner of the
present mvention having a first end which includes means
for fixing on an engine without any degree of freedom,
typically via a fixing endpiece having two parallel fixing
openings, and a second end opposite to said first end and
provided with bearing means for bearing against a belt
(typically a skid, a pulley, or preferably a wheel).

The fixing means and the bearing means are intercon-
nected by a resilient body (typically a coil spring) advanta-
geously associated with damper means (typically hydraulic
and/or made of elastomer) together with optional means for
providing guidance 1n relative translation between the two
ends of the tensioner.

The 1nvention relates mainly to a tensioner for a belt,
wherein said tensioner 1S a linear tensioner having an axis
with a first end including means for securing the tensioner to
a fixed support and a second end which 1s opposite to said
first end along the axis of the tensioner and which 1is
provided with bearing means for bearing against the belt, the
two ends of the tensioner being interconnected by an elas-
tomer body.

The 1nvention also provides a tensioner that includes
cuide means for guiding its two ends 1n relative translation.

The 1invention also provides a tensioner, wherein the first
end 1ncludes a fixing endpiece fitted with two openings for
receiving fixing means for fixing it to the support.

The mvention also provides a tensioner, wherein the two
openings are parallel to each other and substantially
orthogonal to the axis of the tensioner, said openings being
adapted to receive fixing bolts.

The invention also provides a tensioner, wherein the
bearing means for bearing against the belt comprise a wheel.

The 1invention also provides a tensioner, wherein the axis
of the tensioner corresponds substantially to the bisector of
the angle a formed by the belt at the points where 1t 1s
tangential to the bearing means, 1n particular to the wheel.
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The mvention also provides a tensioner that operates 1n
compression.

The 1nvention also provides a tensioner, wherein the
resilient body interconnecting the two ends of the tensioner
comprises a helical spring.

The invention also provides a tensioner that includes
damping means.

The 1nvention also provides a tensioner, wherein the
means interconnecting the two ends of the tensioner include
a piston and cylinder assembly.

The invention also provides a tensioner that includes
prestress-applying means suitable for being released after
the tensioner has been mounted.

The 1nvention also provides a tensioner, wherein the
means for applying prestress to the resilient body comprise
rods suitable for being fixed to the two ends of the tensioner
and a plate extending between the rods at the two ends of the
tensioner, withdrawal of the plate causing the two ends for
the tensioner to be released.

The 1nvention also provides an internal combustion
engine that includes at least one belt provided with a
tensioner.

The 1nvention also provides an engine, wherein the belt 1s
a transmission belt driven by a pulley secured to the crank-
shaft of the engine.

The 1nvention also provides a engine, wherein the axis of
the tensioner corresponds substantially to the bisector of the
angle a formed by the belt where it 1s tangential to the
wheel.

The invention also provides a method of mounting a
tensioner on an engine, the method comprising steps con-
sisting 1n:

a) securing a first end of the tensioner to a support, in

particular the case of an engine; and

b) applying a wheel against a belt.

The invention also provides a method, further comprising,
a step consisting 1n releasing the prestress means so as to
apply desired mechanical tension to the belt.

The invention also provides a method, wherein, in step a),
the first end of the tensioner 1s fixed 1n such a manner as to
bring the axis of the tensioner substantially mnto alignment
with the bisector of the angle ¢ formed by the belt where 1t
1s tangential to the wheel.

The invention also provides a method, wherein, in step a),
the bolts are put into place without being tightened in tapped
holes 1n the support through slots 1n a fixing endpiece, the
tensioner 1s put into the position corresponding to the
desired mechanical tension for the belt, and the bolts are
tichtened while the tensioner 1n this position.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be better understood from the
following description and from the accompanying figures
which are given as non-limiting examples, and 1n which:

FIG. 1 1s a partially cutaway longitudinal section view of
a preferred embodiment of the tensioner of the present
invention 1 a compressed condition;

FIG. 2 1s a longitudinal view of the FIG. 1 tensioner seen
orthogonally to the view of FIG. 1, and shown 1n section
through the wheel for applying force to the belt, the ten-
sioner being 1n a non-compressed condition;

FIG. 3 1s a side view of a variant embodiment of the
tensioner of the mvention; and

FIG. 4 1s an end view of an engine of the present invention
including a FIG. 1 tensioner.
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MORE DETAILED DESCRIPTION

In FIGS. 1 to 4, the same references are used to designate
the same elements.

In FIGS. 1 to 3, there can be seen a linear tensioner 1 of
the present mnvention provided at a first end 3 with a fixing
endpiece 5 having means for being secured to a support 7,
typically the case of an engine. The term “secured” 1s used

to mean that the tensioner 1s prevented from moving both
axially and angularly (0° of freedom).

In the preferred embodiment as 1illustrated, the fixing
endpiece 5 has two mutually parallel longitudinal openings
9 disposed orthogonally to an axis 11 of the tensioner, each
opening being suitable for receiving a fixing bolt 53.

Each opening 9 has a cylindrical segment 9.1 of diameter
suificient to receive at least a portion of the head of a bolt 53,
and a second segment 9.2 of smaller diameter extending
therefrom so as to receive the shank of the bolt.

It may be advantageous to be able to fit the same tensioner
to a plurality of engines, or to be able to vary the position of
the tensioner 1 of the present invention relative to the
support 7. The fixing endpiece 5 of the FIG. 3 tensioner has
slots 9.3 that are elongate on the axis 11 so that 1t 1s possible,
before tightening the bolts 53, to move the tensioner 1 in
translation parallel to the axis 11 until it 1s 1n the 1deal
position. Furthermore, this adjustment makes 1t possible to
accommodate manufacturing tolerances in the belt 15 and
manufacturing tolerances i1n the accessories, 1n particular
variations 1n the diameters of the driving and driven pulley
wheels, or 1n the positions of the holes for fixing to the
support 7, and the like. After the bolts 53 have been
tightened, the fixing endpiece 5 1s secured to 1ts support 7,
but a fork 17 1s capable of moving in such a manner as to put
the belt under tension, taking up relative variations in the
length of the belt 15 under the effects of wear, temperature,
and power beimng taken off by the accessories which are
driven by the belt.

In a variant, 1t may be advantageous to be able to incline
the axis 11 of the tensioner 1 of the present invention relative
to the support 7. An angular slot 9.4 makes 1t possible to turn
the fixing endpiece 5 through a limited angle relative to the
support 7. The angular slot 9.4 may be associated with an
opening 9, or, as shown, with a linear slot 9.3.

In a variant, 1t 1s possible to use a fixing endpiece 5 that
1s 1 the form of a bracket having two mutually-parallel
bolt-receiving openings 9 that are orthogonal to the axis 11
and 1n alignment on an axis that 1s inclined, or advanta-
geously orthogonal, relative to the axis 11.

Naturally, the bolts 533 can be replaced by any known type
of fixing means.

By using two oflset bolts, 1t 1s possible to secure the
tensioner of the present invention to the case 7 of the engine.
A second end 13 of the tensioner 1 of the present invention
has bearing means that match the belt 15 whose tension it 1s
to adjust.

In the preferred example as shown, the end 13 has a fork
17 provided with a wheel 19 that 1s advantageously mounted
on a ball bearing type bearing 21 to rotate about the axis 23.

The running surface 25 of the wheel 19 1s adapted to the
belt 15. In the example shown, the belt 15 has a main face
provided with longitudinal teeth 26 while the opposite face
of the belt against which the wheel 19 bears 1s smooth.
Nevertheless, 1t would not go beyond the ambit of the
present invention to use wheels that have notches, grooves,
or other longitudinal guide elements for the belt and match-
ing the shape of the face of the belt against which the wheel
presses.
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4

The ends 3 and 13 of the tensioner 1 of the present
invention are interconnected by known means, for example
such as a coil spring 27 having non-touching turns and
hydraulic damper means 29 comprising a cylinder 31 pro-
vided with a piston 33 defining a first chamber 35 and a
seccond chamber 37 with fluid being capable of flowing
between the two chambers via calibrated orifices (not
shown) so as to provide hydraulic damping by means of
headloss, or damper means including elastomer elements, 1n
particular 1n the form of elastomer molded over the spring
27, or the like. An example of damper means suitable for
bemg implemented 1n a tensioner of the invention 1is

described 1n French patent application FR-A-2 688 565.

It should be observed that the assembly comprising the
piston 33 and the cylinder 33 contribute to stiffening the
tensioner 1 and to providing axial guidance during relative
translation of the ends 3 and 13 of the tensioner.

The ends 3 and 13 and the mechanical link means such as
the elements for providing guidance 1n translation, e.g. of the
type comprising a piston 33 and a cylinder 31, and/or the
spring 27, are advantageously all in alignment on the axis 11
of the tensioner of the invention. In this way, the fixing
endpiece 5 1s at the opposite end of the tensioner from the
wheel 19 along the axis 11.

Advantageously, the tensioner 1 of the present imnvention
includes means 39 for maintaining the tensioner in the
compressed condition as shown 1n FIG. 1. The maintaining
means 39 may comprise, for example, a plate or strip
advantageously made of metal and extending between the
two ends 3 and 13, and including openings for receiving
studs 41 extending orthogonally to the axis 11, and secured
to said two ends.

By way of example, the studs 41 may be circular 1n
section, or are preferably rectangular or square in section.

In a variant, the plate 39 includes, close to each of 1ts two
ends, respective rods extending normally to the plane of the
plate and penetrating into openings 57 formed 1n the ends 3
and 13. By pulling off the plate, 1.e. by withdrawing the rods
from the openings 57, the prestress can be released.

It may be advantageous to be able to remove the tensioner
1 of the present invention during maintenance of the engine
and to verily that the tensioner 1s operating properly, to
replace 1t with a new tensioner, and/or to 1inspect the belt 15
in case 1t needs replacing. The FIG. 3 tensioner 1s provided
with a compressor device 538 enabling the spring 27 to be
compressed, thereby reducing tension 1n the belt 15 and thus
enabling the tensioner 1 and/or the belt 15 to be removed
without being damaged and without any risk of the tensioner
expanding suddenly 1in a manner that could injure the
mechanic performing the operation.

The device 58 for compressing the spring 27 comprises a
tape 61 which 1s advantageously made of metal and which
passes around eclements at both ends 3 and 13 of the
tensioner 1, together with a mechanism 62 placed on one
side of the tensioner 1 and serving to wind 1n or to pay out
the tape 61 under mechanical control 63.

In the advantageous embodiment shown, a clamping
collar 1s used comprising a tape 61 having slots that are
regularly spaced apart along the entire length of the tape 61,
which slots are parallel to one another and slope relative to
its longitudinal sides at an angle equal to the pitch angle of
the thread 65 of a wormscrew 67 held 1n the housing of the
mechanism 62.

Such collars are commonly used 1n particular for holding,
the ends of garden hoses. A first end of the tape 61 1s secured
to the mechanism 62 placed on a first side of the tensioner

1.
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The tape 61 passes through the base of the fork 17 at 61.1,
along the second side of the tensioner 1 opposite to the first
side, at 61.2, over the fixing endpiece 5, at 61.3, and returns
to the mechanism 62 where the screw 67 meshes with the
slots 1n the tape 61.

The device 58 may optionally be associated with means
39 for keeping the tensioner in the compressed condition. In
which case, prior to assembly, the spring 27 1s compressed
by the device 38.

The tensioner 1s put in place and 1s secured to the support
7. Thereatter the spring 27 1s relaxed by turning the screw 67
until the tension 1n the belt 15 balances that of the spring 27.
By continuing to rotate the screw 67, the end of the tape 61
1s released and the tape 1s removed from the tensioner.

To remove the tensioner, operations are performed in
reverse order, 1.. the device 38 1s put into place, the screw
67 1s rotated 63 1n the opposite direction to that which serves
to release the spring 27 until the spring 27 1s maximally
compressed, and then the bolts 33 are undone.

Naturally, 1t would not go beyond the ambit of the present
invention to implement the compression device 58 with
other types of tensioner including a linear resilient body,
typically a spring.

In FIG. 4, there can be seen an engine 7 of the present
invention that includes a tensioner 1 bearing against a
fransmission belt 15, advantageously a belt of the type
having longitudinal ribs 26 and driven by a pulley 43
secured to the crankshaft of the engine 7 and driving a pulley
45 mounted on the shaft of a power steering device, a pulley
47 mounted on the shaft of an alternator, a deflector wheel
49, and a pulley 51 mounted on the shaft of a compressor.
The wheel 19 of a tensioner 1 of the present mvention
presses against the belt 15.

In the advantageous example shown, the tensioner 1
works 1n compression, with the fixing endpiece 5 being
secured to the engine 7 via bolts 33 received 1n the openings

9.

Advantageously, the axis 11 of the tensioner 1 corre-
sponds substantially to the bisector of the angle a formed by
the belt 15 where 1t 1s tangential to the wheel 19, the spring
27 being compressed, or on the contrary, the spring 27 being,
released of its prestress.

Advantageously, the tensioner 1 1s mounted while 1n a
compressed condition. Once the tensioner 1s 1n place, the
bolts 53 tightened, and the wheel 19 pressed against the belt
15, then the prestress means 39 are released, e.g. by applying
traction 1n the direction of arrow 55 on the plate of the means
39, with withdrawal of the plate releasing the spring 27 so
that the ends 3 and 13 of the tensioner move apart.

In FIG. 4, the wheel and the belt corresponding to the
working position after the plate of the means 39 has been
withdrawn are given respective references 19' and 15'.

Naturally, the prestress means 39 could be 1implemented
with other types of tensioner, and 1n particular with tension-
ers having a plate mounted rotatably about an axis secured
to the engine 7.

The tensioner having only a spring 27 1s of particularly
moderate cost, whereas a tensioner which further includes
damping means provides high performance.

Naturally, it does not go beyond the ambit of the present
invention to 1mplement a linear tensioner 1 that operates in
traction, 1n particular a tensioner having a coil spring 27 with
touching turns.

The present invention applies mainly to the automobile
industry.
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What 1s claimed 1s:
1. A tensioner for a belt, wherein said tensioner 1s a linear

tensioner having an axis with a first end including means for
securing the tensioner to a fixed support and a second end
which 1s opposite to said first end along the axis of the
tensioner and which 1s provided with bearing means for
bearing against the bellt,

the two ends of the tensioner being interconnected by an
clastomer body,

said tensioner further including prestress applying means
for placing the tensioner 1n a compressed condition for
the mounting of a belt, said prestress applying means
comprising a releasable device to release the prestress
applying means after the belt has been mounted.

2. A tensioner according to claim 1, including guide

means for guiding said two ends in relative translation.

3. A tensioner according to claim 2, wherein the first end
includes a fixing endpiece fitted with two openings for
rece1ving fixing means for fixing the first end to the support.

4. A tensioner according to claim 3, wheremn the two
openings are parallel to each other and substantially
orthogonal to the axis of the tensioner, said openings being
adapted to receive fixing bolts.

5. A tensioner according to claim 1, wherein the bearing
means for bearing against the belt comprises a wheel.

6. A tensioner according to claim 5, wherein the axis of
the tensioner corresponds substantially to the bisector of the

angle (o) formed by the belt at the points where the belt is
tangential to the bearing means.

7. A tensioner according to claim 1, wherein said elastoner
body 1s operating 1n compression.

8. A tensioner according to claim 1, wherein a resilient
body interconnects the two ends of the tensioner, said
resilient body comprising a helical spring.

9. A tensioner according to claim 1, mcluding damping
means 1nterconnecting said first end and said second end for
damping said tensioner.

10. Atensioner according to claim 1, wherein the two ends
of the tensioner are 1nterconnected by a piston and cylinder
assembly.

11. A tensioner according to claim 1, wherein the means
for applying prestress to the tensioner comprises rods suit-
able for being fixed to the two ends of the tensioner and a
plate extending between the rods at the two ends of the
tensioner, withdrawal of the plate causing the two ends for
the tensioner to be released.

12. An internal combustion engine fitted with at least one
belt and fitted with a tensioner according to claim 1.

13. An engine according to claim 12, further comprising
a crankshaft wherein the belt 1s a transmission belt driven by
a pulley secured to said crankshaft.

14. An engine according to claim 12, wherein the axis of
the tensioner corresponds substantially to the bisector of the
angle () formed by the belt where the belt 1s tangential to
salid bearing means, and said bearing means comprises a
wheel.

15. A method of mounting a tensioner according to claim
1 on an engine, the method comprising the steps of:

a) securing a first end of the tensioner to a support,
wherein said support comprises the case of an engine;
and

b) applying the bearing means against the belt, wherein
said bearing means comprises a wheel; and
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c) releasing the prestress applying means so as to apply a 17. A method according to claim 15, wherein, in step a),

desired mechanical tension to the belt. bolts are put into place without being tightened 1n tapped
16. A method according to claim 15, wherein, in step a), holes 1n the support through slots 1n a fixing endpiece, the

. Ca . tensioner 1s put into the position i1s corresponding to a
the first end ot the tensioner 1s fixed in such a manner as to S desired mechanical tension for the belt, and the bolts are

bring the axis of the tensioner substantially into alignment tichtened while the tensioner is in said position.
with the bisector of the angle (o) formed by the belt where

the belt 1s tangential to the wheel. £ % % k%
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